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The comments on the modeling study included both general and specific comments
received from Varnum, Riddering, Schmidt, and Howe, the attorneys representing
Allied Paper Corporation. A copy of these comments is attached as Appendix A.
The response corresponding to the general and specific types of comments are
presented in Sections 4.0 and 5.0, respectively.
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2.0 EXCAVATION AND ONSITE DISPOSAL

Description

This alternative involves complete excavation of all contaminated sediments in
Portage Creek, and subsequent d isposa l in a newly constructed d i sposa l area on
site. As in the other excavation alternatives, an excavation volume of 83,000 cubic
yards is assumed. Temporary stream diversion installed prior to excavation would
faci l i tate the excavation and would reduce material handl ing problems. When the
excavation is complete, the excavated area would be backfilled to its original
grade, and revegetated. A natural channel would, therefore, be reestabl i shed to
convey the Portage Creek flow.

Under this disposal option, the excavated sediments are disposed in an onsite
disposal facil ity. Since many of the sediment samples from Portage Creek
exhibited PCS concentrations greater than 50 ppm, the facility must comply with
the requirements of a chemical waste landfill under the Toxic Substances Contro l
Act (TSCA), as specif ied in 40 CFR, Part 76 1 .75 . A summary of the techn i ca l
requirements is outlined below:

(1) Soils
(i) 3 feet compacted clay liner
(i i) Permeabi l i ty <_ 1 x 10"? cm/sec
(i i i) Percent passing 200 sieve >30
(iv) Liquid limit >30
(v) Plasticity index >15

(2) Synthetic Liner - only required to provide a permeability
equivalent to (1) soils

(3) Hydrologic - bottom of landfi l l l iner must be at least 50 feet
above h is tor ica l high water table.
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(4) Flood Protection - if site is below 100-year floodwater elevation,
diversion dikes must be provided to height 2 feet above 100-year
flood. If site is above 100-year floodwater elevation, diversion
dikes to divert 25-year, 24-hour storm must be provided.

(5) Topography - shal l be located in an area of low to moderate
relief.

(6) Monitoring
(i) Prior to commencing operations - groundwater and surface

water samples
(i i) During disposal operations - surface water samples monthly
( i i i ) After final closure - surface water samples every 6 months
(iv) Quarterly - groundwater sampling at a minimum of 3 wells

for PCBs, pH, conductivity, and chlorinated organics

(7) Leachate Collect ion - simple, compound, or suction systems
required, and shall be monitored monthly

(8) Operat ional Requirements

(9) Supporting Faci l i t ies
(i) 6-foot chain link fence
(ii) Roads to support operation/maintenance

Written approval of a chemical waste landfi l l from EPA's Regional Administrator is
required. Approval is based on a written report submitted by the owner/operator.

Feasibility

The proposed location of the onsite disposal facil ity is the area of the former waste
d i sposa l ponds on the Allied Paper Mill property. This location would be ideal in
terms of its proximity to Bryant Mill Ponds; however, since it is in such a low-lying
area, it would not meet the TSCA chemica l waste landf i l l requirement that the
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bottom liner of the landfi l l be at least 50 feet above the water table. Therefore, it
may be difficult to obtain a permit to construct such a facility. In addition, flood
protection (in the form of dikes) would be required if the landfil l is located within
the 100-year floodplain. If a waiver for the water table requirement cannot be
obtained from the ERA Regiona l Administrator, an alternative location would have
to be determined. Since the area around the site is heavily populated, an
alternat ive location in the immediate vicinity of the site is not likely to be found.
Costs to transport the sediment to the alternative location would add significantly
to the overall cost of the project.

Other than the aforementioned constraints, which may make it difficult to permit
the proposed facility, there does not appear to be any extraordinary excavation or
construction problems associated with implementation of this alternative.

Time and Cost

Assuming that the Allied disposal pond area is approved for the site of the new
disposal facility, the time required for completion of excavation and construction
of the landfi l l is estimated to be a minimum of 2 years. An addit ional 1-2 years
would be required for the design and permitting of the landfil l .

The major capital costs would be related to construction of the new landfill. The
total estimated project cost for this alternative is $ 10 , 127 ,000 . A cost breakdown
is presented in Table 2-1 . The capital cost of this disposal option is much less than
either the offsite disposal or incineration options (see Table 2-2). However, this
disposa l option has operating and maintenance costs that will continue throughout
the life of the landfil l . Cont inuing costs associated with ons ite disposal include
inspect ion and periodic repair of the landfil l cap, leachate col lect ion/treatment,
and groundwater and surface water monitoring.
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TABLE 2-1
COST ESTMATE

EXCAVAT ION AND ONSITE DISPOSAL
PORTAGE CREEK
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TABLE 2-2
COST SUMMARY FOR ALTERNATIVES

Approximate
Alternative

A) No Action for Entire River
• PORTAGE CREEK/BRYANT MILL PONDS

B) Channe l Lin ing and Soil Cap
C) Channe l Lining and Impermeable Cap
D) Excavation and Offsite Disposal
DD) Excavation and Onsite Disposal *
DDD) Excavation and Incineration*
D1) Permanent Divers ion and Soi l Cap

• DRAWN DOWN DAMS
E) Channe l Lining and Soil Cap

(no channel l in ing option)
E1) Channe l Lining and Buffer Zone

(no channel l in ing option)
F) Channe l Lining and Impermeable Cap

(no channel l ining option)
G) Excavation and Onsite Disposa l

• IMPOUNDED DAMS
H) Dredging and/or Excavation,

and Upland Disposa l
I) Channel Dredging, Channel Lining,

and Soil Cap (Otsego City Dam)
J) Channe l Dredging, Channel Lining,

and Impermeable Cap (Otsego City Dam)
• DAM REMOVAL**
Plainwel l
Otsego
Trowbridge
Total

Implementation
Time

1 yr
1 yr
3 yr
4 yr
5-7 yr (low)

(high)
1 yr

3 y r
(2 yr)
2 y r
(1 vr)3 y r
(2 Yr)
4 yr

Estimated
Capital Cost

$ 1 , 5 6 2 , 0 0 0
2 , 7 0 7 , 0 0 0

3 9 , 7 8 2 , 0 0 0
1 0 , 1 2 7 , 0 0 0
56 ,004 ,000

4 0 3 , 0 5 9 , 0 0 0
1 , 6 4 1 , 0 0 0

5 9 , 6 0 3 , 0 0 0
4 7 , 0 3 2 , 0 0 0
2 1 , 7 3 5 , 0 0 0

8 , 7 1 7 , 0 0 0
1 2 0 , 6 3 0 , 0 0 0
1 0 8 , 1 4 6 , 0 0 0
1 0 8 , 1 1 6 , 0 0 0

5 yr

3 yr

3 yr

1 1 0 , 0 4 5 , 0 0 0

2 3 , 9 4 5 , 0 0 0

5 1 , 3 8 7 , 0 0 0

1 yr

1 , 2 9 3 , 0 0 0
2 , 4 2 1 , 0 0 0
4 , 8 2 0 , 0 0 0

$ 8 , 5 3 4 , 0 0 0

* Evaluated in this Addendum. All other values from the draft Feasibi l i ty Study
Report.

* * Costs provided by MDNR (J. Hayes memo of October 12, 1984) .
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3.0 EXCAVATION AND INCINERATION

Description

This alternative requires complete excavation of all contaminated sediments in
Portage Creek, and subsequent incineration to destroy the PCBs. Assuming a
3-foot depth of excavation over the entire area, 83,000 C'jbic yards would be the
total excavation volume. Since the sediments should be dewatered as much as
possible prior to incineration, a temporary stream diversion would be constructed
to allow the sediments to dewater naturally. Well points may also be used if
additional dewatering is required. After excavation is completed, the excavated
area would be backfilled and revegetated. A natural channel would, therefore, be
reestablished to convey the Portage Creek flow.

Many of the sediment samples taken in the Portage Creek/Bryant Mill Pond area
exhibited PCS concentrations greater than 50 ppm. Therefore, under TSCA
(40 CFR, Part 761 .60) , these sediments must be disposed either by incineration or
in a chemical waste landfill. Under this alternative, the sediments would be
incinerated.

Incineration is a process that uses thermal oxidation to destroy organic substances
at temperatures in excess of 2000°F . This process will effectively destroy PCBs
and other organic compounds found in the sediment. However, the incineration
process is a highly inefficient thermal process. Sediments, even after dewatering,
would contain approximately 30 percent water. Because of the relatively high
water content and the lack of combustible organics in the sediment, essentially all
of the fuel required would have to be externally supplied. Thus, large amounts of
fuel would be required to supply energy input to the system.

Incineration of the Portage Creek sediments could be most efficiently implemented
by the use of an onsite mobile incinerator. The availability of an off site,
commercial incineration facility is uncertain at this time. Only a limited number
of commercia l faci l it ies have been approved for PCS incineration, and they most
l ikely will have large backlogs for the foreseeable future. Also, the use of a
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mobile, onsite incinerator would eliminate the problems and high cost associated
with the transport of large volumes of contaminated sediments.

PCS incineration is regulated under TSCA and the incinerator must comply with
the requirements specified in 40 CFR, Part 761 .70. Basic requirements specified
under TSCA include: (1) air emissions regulation; (2) combustion efficiency
requirement of at least 99.9 percent; (3) extensive measuring and monitoring
requirements; and (4) various other operating procedures and requirements. The
incinerator must be approved by the appropriate EPA Regional Administrator or
the Assistant Administrator for pesticides and toxic substances.

There are some disadvantages associated with the incineration process with regard
to public perception and acceptance, regulatory concerns, and very high costs.
Since use of an onsite incinerator would, unavoidably, be close to residential and
commercial areas, public perception of the incineration alternative will be a
detriment to eventual approval and implementation. The proximity of residential
areas to the site presents a clear source of public awareness and opposition to the
incineration of PCB-contaminated materials within the area. Also, concerns may
arise with regard to the possible formation and undetected emission of by-products
such as polychlorinated dibenzofurans or dioxins as a result of the incomplete
combustion of PCBs.

Another problem is that, although a mobile unit can be approved by the Regional
Administrator of the EPA, extensive testing and permitting are required. Each
incineration unit would have to undergo individual trial burns and permitting, which
would be a costly and time-consuming process. It may take several years to
complete the necessary permitting procedures.

The incineration rate of a mobile incinerator is also much less than the average
rate of dredging or excavation. Several incinerators may be required, or material
may have to be stored in a temporary facility. Depending on the characteristics of
the inc inerator residue, it may be considered a hazardous waste; therefore, it may
require disposal in a secure landfill at an additional cost. Since current regulations

3-2



do not require incineration of PCS contaminated sediments, it may be difficult to
justify the expense of incineration, when more cost-effective alternatives are
available.

Feasibility

Although the excavation and incineration alternative is very costly and complex, it
is technically feasible. Assuming that excavation is feasible, the limiting
constraint would be the availability of an approved, permitted, mobile incinerator.
A number of permits are required to operate a mobile PCB incinerator.

Under Federal requirements, a TSCA permit is required to assure compliance with
the TSCA regulations regarding PCB incineration. If the sediment contains any
contaminants which are regulated under RCRA, a RCRA permit, issued by the EPA
regional office, is also required. Also, the ash residue from the incinerator may be
considered hazardous under RCRA and would have to be disposed of accordingly,
unless it is delisted by EPA. The process water from the incineration operation
may also be considered hazardous and either require a National Pollutant Discharge
Elimination System (NPDES) Permit, or may be delisted by the EPA. The current
lack of data on the possible presence of other contaminants in the sediments of
Bryant Mill Pond prevents a more conclusive evaluation of permitting issues. For
the TSCA and RCRA permits, public hearings are required to inform the public of
the proposed incineration activities.

The State of Michigan will issue an MDNR permit under Michigan State hazardous
waste regulations. Two permits may be required — a waste permit, and a site-
specific air quality permit. The City of Kalamazoo may require a local building
permit, even though the incinerator is only a temporary facility.
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Time and Cost

For the large volume of sediments in Portage Creek, excavation and incineration
represents a very expensive and time-consuming alternative. The time required for
the incineration process alone, using only one mobile incinerator, is estimated to be
5 years. (This is based on an incinerator burning 3 tons/hour, operating
18 hours/day and 360 days/year.) This is in addition to the time required to obtain
the necessary permits and mobilize the equipment, which could take an additional
several years. Of course, the incineration time could be reduced by using more
than one incineration unit. For example, the use of two units would reduce the
incineration time to 2-1/2 years, while the use of five units would reduce the
incineration time to 1 year. The time required for permitting and trial burns would
be expected to increase for multiple units, however.

The controlling factor will be the incineration rate. The incineration rate of a
mobile incinerator is approximately 3 tons/hour, whereas the excavation rate of
even a small dragline or backhoe ranges from 30-60 tons/hour. Either the
excavation could be done all at once and the material stored in a temporary
facility, or a small backhoe or dragline could be kept on site throughout the
incineration process to continuously feed the incinerator(s).

Major costs associated with the incineration option include incinerator
mobilization, permitting, and operating costs. Estimated operating costs vary
widely; therefore, a range of costs is presented. Total estimated project costs for
this alternative range from $56,004,000 to $403, 059,000. Cost breakdowns are
presented in Tables 3-1 and 3-2. The low cost was estimated based on a predicted
operating cost of a TSCA-permitted, transportable, PCB incinerator that has been
developed by GA Technologies, Inc. of San Diego, California. The high cost is
based on actual field operating costs of a mobile PCB incinerator used by EPA to
incinerate soil in a pilot demonstration project at Times Beach, Missouri.
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TABLE 3- 1
COST ESTIMATE (LOW RANGE)

EXCAVATION AND INCINERATION
PORTAGE CREEK
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TABLE 3-2
COST ESTIMATE (HIGH RANGE)

EXCAVAT ION AND INCINERATION
PORTAGE CREEK
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4.0 RESPONSES TO GENERAL COMMENTS

General Comment No. t

A response to the concern raised in this comment regarding the lack of an explicit
modeling of Bryant Mill Pond must consider several different issues within the
overall FS framework. These include the relationship of the various modeling
options to that utilized in the FS, the relationship and impacts of the modeling
approach to the remedial action recommendations for Bryant Mill Pond, and similar
considerations for the remedial action scenarios for the overall Kalamazoo River
study area.

The two options available to model Bryant Mill Pond would be to incorporate the
pond into the current model as an additional reach (thereby treating it in a manner
similar to all other reaches), or to utilize a totally separate model of the local
Bryant Mill Pond environment. Under the former approach, the reach would be
schematized as the first reach affected by PCBs. Consequently, either a reduced
constant source term (e.g., from leachate release) would have to be assumed with
no supporting basis or a zero PCB loading would have to be assigned to Bryant Mil l
Pond. Due to the steady-state nature of the model, each case would likely result in
a PCB concentration approaching background in Bryant Mill Pond. On the other
hand, the unfavorable conditions that would exist until background conditions are
reached would not be accounted for in the model. Whether a no-action alternative
could be substantiated by the results of such modeling approach would depend on
both the length of the interim period and the impacts caused by the progressive
release of PCBs to downstream reaches. The field evidence that a significant
improvement has not occurred over the multi-year period of observations, and the
large volume of contaminated sediments still remaining in Bryant Mill Pond,
indicate that the interim period would be unacceptably long. Continuing releases
of PCBs to downstream reaches as a mechanism of "cleaning up" Bryant Mill Pond
is also not acceptable.
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The other option would be to develop a dynamic model of the Bryant Mill Pond
system. Such a model would require consideration of numerous dynamic processes,
including the erosion of the banks and bottom of the pond, the infiltration of
surface water through contaminated remnant deposits, the recharge from
groundwater flow and associated PCBs, the possible release of PCBs from the
onsite disposal ponds, and natural transformation processes. The testing and
application of such an unsteady-state model was deemed to be beyond the scope of
the available data base, and a decision was made by MDNR not to pursue such a
comprehensive model for purposes of the FS.

The most critical issue in responding to General Comment No. 1 is not whether a
more comprehensive, unsteady-state model would be better—it would be at an
expanded cost and effort - but rather whether the approach used in the FS is
consistent with the objectives and conclusions of the study. This requires a
consideration of both the local and system-wide study areas. In the case of Bryant
Mill Pond itself, there is little doubt that natural physical, chemical, and biological
processes would eventually reduce the PCB loadings to downstream reaches.
However, as discussed above, the long-term release of PCBs from a well-defined
area of concern is not judged to be an acceptable alternative for "cleaning up"
Bryant Mill Pond. Considering that a large volume of sediments with PCB levels
greatly exceeding those in other reaches is currently confined to a manageable
area within Bryant Mill Pond, it would be judicious to implement an isolation or
removal action before the environmentally stable PCBs are dispersed throughout
the lower Kalamazoo River system.

The principal use of the model for the overall Kalamazoo River system was to
provide a convenient measure of the relative effectiveness of alternative actions in
relation to the basic remedial program goal of lowering PCB levels in fish to less
than 2 ppm. The selection of an appropriate source term to represent Bryant Mil l
Pond is important since any PCB reductions achieved by a remedial action at
Bryant Mill Pond would necessarily be compared to the "no-action" results. While
recognizing that the Bryant Mill Pond loading would eventually be reduced, a
decision was made to util ize the current loading value as a steady-state constant
load in preference to an assumed lesser value. Since it is expected that a
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considerable period of time would be required to achieve a significant reduction in
Bryant Mill Pond loadings, the assumption of a lesser loading term would
underestimate the near-term problem of primary concern. Even under the assumed
current loading value, only the most upstream reach on the Kalamazoo River
(Reach 2} was found to violate the 2 ppm criterion for carp under the no-action
scenario. This is important for two reasons. First, the model results did not lead
to a recommendation for remedial action other than at Bryant Mill Pond. On the
other hand, if PCB levels in fish in other parts of the river had been predicted to
remain excessively high under the no-action scenario so that additional remedial
actions would be recommended, MDNR would agree that the assumed source at
Bryant Mil l Pond would have to be further analyzed and a refined modeling study
completed. Second, if one had selected a reduced loading term upfront with
similar model predictions and a recommendation for no further action, the issue
would be raised as to the validity of the reduced loading term and further studies
would again be necessary. In retrospect, by selecting a conservative loading term,
the recommendation for no immediate remedial action in the Kalamazoo River was
more easily justified and the need for more detailed modeling studies was
minimized.

General Comment No. 2

The initial issue of this comment, that an assessment of Morrow Pond is prohibited
if the adjacent reaches are not modeled, is true. However, since Morrow Pond was
not within the designed study area for the PS, this condition should not be
construed as a shortcoming of the model. I The model results for Alternative C
show that the criterion of 2 ppm in fish will be satisfied in all reaches of the lower
Kalamazoo River under steady-state conditions if Bryant Mill Pond is eliminated as
a PCB source. It can be inferred from this finding that PCB loadings from the
Kalamazoo River upstream of Portage Creek do not singularly represent a
significant problem.~J Thus, the decision to simply treat this contribution as a
constant source of PCBs rather than to include the upstream reaches in the model
and decision framework is justified.
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The second concern, that a ".... . substantial conceptual error* was made in the
model when accounting for the upstream load, apparently originated from a
misunderstanding of the governing equations of the model. Equation (1) on
page 3-4 of the FS report does indicate that the PCB mass loading from the
upstream reach of the Kalamazoo River is uniformly distributed along Reach 2 for
numerical purposes. However, the contribution of flow from the upstream reach is
not distributed; rather, all flow enters Reach 2 at the upstream boundary.
Although distributed differently, both the mass of PCBs and the mass of water
from the Kalamazoo River upstream from Portage Creek are properly conserved in
the model. As a result of this modeling approach, the mixing of the PCB load from
Portage Creek with a portion of the distributed load from the upstream reach
would actually result in a PCB concentration at the head of Reach 2 that is less
than the 20 ng/l "complete mix" value cited in the comment.

The distribution of PCB mass along the length of Reach 2 is not the origin of the
74 ng/l average value predicted by the model for the reach. Rather, this increased
value is an artifact of model calibration which indicated a contribution of PCBs
from processes internal to the reach. For example, recent field measurements at
the downstream end of Reach 2 yield an average PCB concentration of 81 ng/l.
This value is close to the model prediction of 74 ng/l, and greatly exceeds the value
of 20 ng/l that would be expected by a simple mass balance of the upstream loads.

Although somewhat unexpected, the observed increase in the PCB mass rate of
flow is not unique to Reach 2. With reference to Table 4-1, which was completed
by averaging the monthly values given in Tables 3-2 through Table 3- 1 1 of the FS
report, a relatively constant increase in the PCB mass rate of flow of
3- 10 Ibs/year/mile occurs throughout the Kalamazoo River upstream from Lake
Allegan Dam. The source of this PCB contribution is unknown, but could include a
contribution from the sediments or remnant deposits, subsurface flow
contributions, and undetected leakage from past or present disposal activities. The
increased loading can be put in perspective by considering that the equivalent daily
contribution is only on the order of a few tenths of an ounce of PCBs per mile of
river.

4-4



Ien

TABLE 4-1
SUMMARY OF PCB MASS RATE OF FLOW BY REACH

Reach

US KALA
1
2
3
4
5

6
7

8
9

Length
(mile)

N/A
1 . 7

1 4 . 3
2 . 0
1 . 7
5 . 0
4 . 0

7 . 3
1 . 6

10 .4

Ave. Flow
(cfs)

922
63

985
985

1 , 1 0 8
1 , 1 5 2
1 , 1 93
1 ,208
1 , 2 1 0
1 , 247

Measured PCB
Cone, (ng/l)

13
132

50
56
49
55
69
80
96

129

PCB Mass Rate
of Flow (Ibs/year)

2 3 . 6
3 9 . 9

16 . 3
96 .8

108 .4
1 0 6 . 7
1 2 4 . 5
1 6 1 . 8
190 .0
228.3
3 1 6 . 2

Change in PCB
Mass Rate (Ibs/year)

5 6 . 9
1 1 . 6
- 1 . 7
1 7 . 8
37 .3
28 .2
38 .3
87 .9

Change Per
Unit Length

(Ibs/year/mile)

4 . 0
5 . 8

- 1 . 0
3 . 6
9 . 3
3 . 9

23 .9
8 . 5



From a modeling standpoint, the unknown origin of this contribution prohibits a
conclusive treatment of the dominant process in the model. The option was to
calibrate the various rate constants to yield model results representative of the
observed values.

General Comment No. 3

As described in the FS report, the BCF for PCBs can be affected by various
biological, physiological, and environmental factors. The results presented in
Appendix B of the FS report indicate that the goodness of l inear correlation
between PCB concentration in fish and the major biological/physiological factors
varied with both the location and year of the sampling. Thus, in order to obtain a
reliable BCF value for a specific reach, considerable sampling must be conducted.

The reviewers chose an average PCB concentration of 0.8 ppm to indicate the
average PCB level in Portage Creek fish, yielding a BCF value of approximately
5,900 based on available water column data. For several reasons, NUS does not
judge this BCF value to be reliable. First, the average PCB level in Portage Creek
fish and the associated BCF value were calculated from a single set of fish samples
collected in July, 1985. Not only does the use of a single set of data create a
concern as to the reliability of the resultant BCF value, but the statistical analysis
of fish data reported in Appendix B showed the July, 1985 data to be particularly
poorly behaved relative to data sets from previous years. Second, the July 1985
fish samples were actually collected in Bryant Mill Pond above the dam. The fish
would, therefore, have free access to much cleaner upstream areas. If the
collected samples actually spent more of their life in clean upsteam waters, a
much lower PCB body burden would be expected. Third, the statistical correlation
was greater in the lower reaches of the Kalamazoo River than in the upper
reaches. This observation could be the result of more favorable habitat in the
lower reaches, which would minimize the influence and possible masking effects of
various environmental stresses on PCB body burdens in fish. Bryant Mill Pond may
be particularly stressed by factors other than PCBs. Finally, the BCF value of
5,882 calculated by the reviewers is considered to be unreasonably low based on the
values obtained throughout the Kalamazoo River system.
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Since the computed value of 5,882 was deemed by NUS not to be reliable, the BCF
value for Reach 2 was selected for Portage Creek due to the proximity of the two
reaches and the fact that no physical barrier to fish migration exists between the
two reaches. On the other hand, the so-called Portage Creek samples from 1985
were isolated from Reach 1 by the Bryant Mill Pond Dam and would not be
considered representative of the reach. The fact that the BCP value for Reach 2
was the maximum value observed for the Kalamazoo River vvas not the reason for
its selection. It is of interest, however, to consider that the predicted PCB
concentration for carp in Portage Creek would be 3.4 ppm even if the minimum
BCF value (26,756) for the Kalamazoo River was used. The 3.4 ppm would still
exceed the 2 ppm criterion.

General Comment No. 4

The comparison of model predictions with field observations is the method
commonly utilized to test the performance of a mathematical model.
Preferentially, the available data base would include two sets of independent data
representing different types of field conditions to allow both calibration and
verification testing. In the case of the Kalamazoo River, the available data base
was not fully consistent with the needs of model testing. The result was that a
somewhat unconventional calibration/verification procedure had to be implemented
to test model performance.

The typical approach to model calibration and verification would involve two sets
of data from different years. A review of the Kalamazoo River data base revealed
that the data was generally scattered in time and location, and that adequate data
sets for specific years were not available. Further, temporal trends in the data
were not readily apparent and any two sets of data would not have been
sufficiently different to provide an independent verification run. The option
selected by NUS was to develop a "typical year" data set by averaging the available
data from several different years by month. In so doing, it was observed that the
water column PCB levels exhibited a seasonal variability along with the hydrologic
parameters. This led to the decision to util ize two "six-month" data sets for model
cal ibration and verification, since the capacity of the model to relate hydrologic
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conditions to PCB levels would consequently be tested. It should also be
emphasized that the resultant data base did not represent "...one year's worth of
data", as stated in General Comment No. 4, but rather average monthly values for
all years of sampling.

The existing data base is also not optimal for testing a steady-state model since
the present field situation does not represent a fully steady-state condition. The
significant decrease in PCB levels predicted by the model compared to recently
measured levels provides evidence that a dynamic condition still exists. Once a
decision was made to utilize a steady-state model to satisfy the study objectives
within the constraints of the available data, it became imperative to transform the
model into a pseudo-time variable version to perform the calibration/verification
testing using actual field data. In other words, the so-called "...unorthodox'
approach to model testing was necessitated by actual field conditions, and
represents a meaningful method within the data constraints.

General Comment No. 5

Since the model reported in the FS was developed for purposes of this study, MDNR
requested that NUS provide detailed written documentation of the underlying
theory and simplifying assumptions. A presentation at this level of detail is
admittedly not necessary to report the study findings in relation to the remedial
action decision process. On the other hand, the report is structured so that most of
the information on model development and testing can be disregarded if so desired.

General Comment No. 6

Most of the concerns expressed in this comment have been previously addressed as
part of other responses. The issue as to whether an unsteady-state model would
have been "better" cannot be factually resolved—the selection of the basic
modeling approach is a complex decision involving the study objectives, the
avai lable data base, and the trade-off between the level of complexity and the
related level of effort and costs.
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In the case of the Kalamazoo River PCB study, the deficiencies of the data base in
both time and space and the lack of clearly demarcated temporal trends over the
short period of data collection inhibited the use of an unsteady-state model. This
is particularly true given that a simple "one-box" model such as was used in the
Saginaw River study would not be sufficient and the various types of system
components would require different mathematical frameworks and controlling
processes (e.g., dam pools, drawn down dam pools, free-flowing reaches, etc.). By
selecting a steady-state model, and thereby eliminating the time-variable
dimension, the spatial variability of the system in the direction of flow could be
accounted for without appreciably increasing the numerical complexity.

When formulating the modeling strategy, it was recognized that remedial actions
within the Kalamazoo River would likely be of a significantly larger scale and cost
than those pertaining to the upstream PCB source at Bryant Mill Pond. An
important objective of the modeling study was, therefore, to quantify the relative
effectiveness of the various clean-up options to a level of detail sufficient to
develop general conclusions as to relative cost-effectiveness. In other words, the
model was intended to provide input into the decision framework regarding the
relative benefits of each remedial action to ascertain, for example, if a clean-up
option on the Kalamazoo River that involved an order-of-magnitude higher cost
would provide proportionate benefits. Due to the wide range of costs reported in
the FS, the decision that a steady-state model would suffice to assess the relative
impacts appears justified.

In those cases where a recommended course of action could not be justified within
the limitation of the model, this was noted in the FS report and a recommendation
for further study was made. This Is exemplified by the option to reimpound the
Plainwell, Otsego, and Trowbridge Dams.

General Comment No. 7

Many of the concerns expressed in General Comment No. 7 result from an apparent
misunderstanding of the model input and quantification procedures. The available
field data on PCB-levels in sediments did not provide sufficient spatial coverage to
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perform an area-weighted averaging process. On the other hand, the inference
that the MDNR sampling strategy and the subsequent use of the data were biased
to high PCB levels is not necessarily true. With a few exceptions of single point
sampling, the MDNR samping programs employed several transects or several
sampling locations along the longitudinal axis of the reaches. In addition, any
sampling programs recommended by NUS for model support would not have
specifically targeted areas of high PCB concentration, since it is recognized that
non-representative samples often lead to difficulties in model calibration.

The PCB data selected for use in determining "point sediment loadings" was
purposely restricted to the contaminated remnant areas above the water surface.
The reason for this selective use of the data was that the mass calculations were
associated with PCB contributions to the reach exclusive of the submerged
sediment layer. The sediments below the water surface were separately taken into
account by the internal process of sediment resuspension.

The determination of "point sediment loadings" was targeted toward the
conservation of mass for both suspended sediment and PCBs, and in actuality
accounted for diffuse sources of solids in the watershed. The underlying
assumption used in the calculation was that the contribution of sediment mass from
the watershed versus the amount from contaminated remnant deposits is
proportional to the respective surface areas. Field measurements of suspended
solids were first used to compute a mass inflow of solids from the watershed within
a reach, and a PCB loading was then introduced only for the calculated portion of
the solids loading associated with the remnant areas. Such an approach would not
bias the loadings toward higher PCB values, as claimed in General Comment No. 7.
In fact, the method may underestimate the diffuse PCB loadings since the remnant
areas immediately adjacent to the river would likely contribute a higher
percentage of the solids loading than predicted by simple drainage area scal ing.
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General Comment No. 8

This comment generally reasserts the issues from previous comments and the
related implications to the FS findings. It is believed that the responses to General
Comments No. 1 through No. 7 have adequately addressed these issues, and no
repetition appears necessary at this point.

4- 1 1



5.0 RESPONSES TO SPECIFIC COMMENTS

1. Addressed in other comments and responses.

2. Addressed in the response to General Comment No. 1.

3. The referenced statement was taken out of context. The model will indeed
predict whether specific remedial actions will achieve the goal of 2 ppm in
fish. By so doing, the relative effectiveness of various alternatives can be
assessed relative to a quantitative measure of comparison. The reliability of
the predicted values is recognized to be limited by the model simpNcations
and the quantity and quality of the available data base, however, and the
report (page 1-6) makes it clear that a decision on remedial actions must
consider that the model predictions are not 100 percent reliable.

4. Addressed in the response to General Comment No. 7.

5. Page 2-2 only reports the percentage of samples with PCB levels exceeding
50 ppm. There is no statement that an equivalent percentage of sediments in
the area contain PCBs in excess of 50 ppm.

6. Refer to the response to Specific Comment No. 5.

7. Care was taken in interpreting and using the results of the trend analysis due
to a recognition of data limitations. Statements are provided in the report
that explicitly account for such qualifications of the results.

8. Refer to the response to Specific Comment No. 7.

9. The report simply states that the results of the single sample analysis support
a general upfront assumption that free-flowing reaches of the river with
sandy-gravelly bottoms would be free of PCB-contaminated sediments. No
statement is made that the reach is, in fact, free of PCBs. The statement
made in this comment that most areas of Portage Creek and the Kalamazoo
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River are similar to this reach is erroneous. Upstream from Lake Allegan
Dam, most of the river is currently impounded or remains affected by the
previous impoundment and remnant dam structures.

10. The NUS scope of work did not include a remedial investigation phase that
would have potentially allowed an independent assessment of the Kalamazoo
River PCB problem. Rather, the Feasibility Study was to be completed
through the use of previous studies and past and current field data collection
efforts by others. The inclusion of citations from previous reports that
support the underlying assumptions and findings of the NUS study are,
therefore, meaningful and appropriate.

11. No response necessary.

12. The 1981 carp samples from Portage Creek were collected downstream from
Bryant Mill Pond. As a result, the fish were not prohibited by physical
barrier from migrating into the Kalamazoo River both upstream and
downstream from the Portage Creek confluence. The uncertainty in the
migration patterns of individual fish inhibits the use of the resultant data in
establishing a relationship between observed PCB body burdens and PCB
levels in Portage Creek. The data were, therefore, omitted from the Portage
Creek data in the summary table. (See also General Comment No. 3).

13. A positive correlation between PCB body burden and body fat is well-
established. The use of a parameter that provides a measure of the PCB body
burden per unit of fat content to assess the degree to which previously
collected data satisfies an expected behavior pattern appears to be both
appropriate and creative. The application of linear regression analysis to
evaluate the degree of correlation between two variables in a given set of
samples is widely accepted and requires no demonstration of mechanistic
validity.
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14. The statements made on page 2-28 regarding the potential relationship
between the state of the local environment and PCB levels in fish should be
considered as a postulated explanation of field observations rather than as
"theory" as stated in the comment. It is not unusual to search for plausible
reasons when anomalous or inconsistent field observations occur. The
statements made on page 2-28 are not definitive; the reader should be able to
infer from the wording that the statements are postulated explanations that
have not been quantitatively verified.

15. MDNR did not include Morrow Pond as part of the study area for the subject
FS. A determination of whether a remedial action is necessary at Morrow
Pond is, therefore, beyond the scope of this FS. More importantly, this issue
has no direct impact on the recommendations of the FS and therefore does
not require an explicit consideration. As discussed in General Comment
No. 2, the model results would indicate that any PCB contributions from
Morrow Pond do not represent a significant problem to the downstream study
area.

16. The levels of PCBs in fish in other areas and associated regulatory actions
are of importance only as they relate to MDNR's efforts to effect consistent
policy and program decisions throughout its jurisdiction. Such information is
not valuable to a determination of the relative cost-effectiveness of
alternative remedial actions, however, and thus does not have to be
considered in the FS.

17. Refer to the response to Specific Comment No. 10.

18. Addressed in the response to General Comment No. 7.

19. Refer to the response to Specific Comment No. 9.

20. Addressed in the responses to General Comment No. 1 and No. 6.

21. Addressed in the response to General Comment No. 4.
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22. Refer to the response to Specific Comment No. 3.

23. The increased difficulty of applying the model as a management tool when
the kinetic terms are maintained is small. In many cases, the exclusion of
the term can be achieved simply by setting the associated rate constant to
zero. On the other hand, by retaining the terms, a single version of the
model becomes available for use at other sites where the kinetic processes
are a critical consideration and an adequate data base is available to reliably
test and apply the related mathematical formulation.

24. Addressed in the responses to General Comments No. 1 and No. 2.

25. Addressed in the response to General Comment No. 5.

26. Addressed in the response to General Comment No. 7.

27. No quantitative documentation is available on the resuspension activity of
carp in the Kalamazoo River impoundments. However, the relative impact of
this process cannot be termed "speculative", as stated in the comment. The
attached letter provides evidence that large populations of carp (as is the
case in the lower impoundments) can play a dominant role in sediment
resuspension. There is also evidence that an extensive layer of "fluff"
overlies the sediment layer in Lake Allegan, which would be particularly
susceptible to (and likely a result of) disturbances by carp.

28. Addressed in the response to General Comment No. 4.

29. The statement made in this comment is valid to some extent, particularly in
those reaches where point sediment loadings from remnant sediment deposits
were accounted for. However, in other reaches (e.g.. Reach 2), model
cal ibration focused on the kinetic source and sink terms in order to
adequately reproduce the observed gain in PCB mass within the reach. It is
also noteworthy that the remedial actions assessed via the model generally
involved a reduction in a source term. Since the model response would be
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expected to be sensitive to imposed changes in the boundary loadings, the
predicted effects of the remedial actions were easily observed in the model
output.

30. Addressed in the response to General Comment No. 2.

31. Figures 3-2 through 3- 10 are admittedly difficult to interpret. This condition
results from a decision to exhibit more than one set of information on each
plot in order to reduce the total number of figures in the report. The
advantage of these plots is the large amount of information provided on the
sensitivity of several PCB mass terms to the full range of model input
parameters. Even though some terms were shown not to be important to the
predicted values, it was decided to present this information for completeness
and to minimize any subsequent questions in this regard.

32. A relative scale of PCB concentration would have been more appropriate for
use in Figures 3-1 1 and 3-12, as suggested in the comment. Nevertheless,
the information provided in the FS report using absolute concentrations is
meaningful and easily interpreted. The concentration values shown on the
figures do not correspond to a particular reach. Rather, the values represent
a baseline condition for the entire river that was computed in a consistent
manner for all sensitivity runs.

33. Addressed in the response to General Comment No. 2.

34. Refer to the response to Specific Comment No. 3.

35. Addressed in the response to General Comment No. 3.

36. The text on page 3-56 does not state that 45 minutes per run is a constraint
on model use. The time requirement was provided for informational purposes
and represents one of many attributes of the model. The Issue of the time
variable assessment has been previously addressed in the response to General
Comment No. 6.
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37. No response to the initial part of this comment is necessary. Regarding the
alternative of reimpoundment of Bryant Mill Pond, the MDNR has determined
subsequent to the issuance of the FS report that such an alternative would
not be acceptable to the State. This decision was in response to a proposal
submitted to MDNR by Allied Paper. Consequently, the alternative will not
be assessed by NUS as part of this response to comments.

38. The issue of future loadings from Bryant Mill Pond has been addressed in the
response to General Comment No. 1. The load reduction values used in the
model to represent the effects of remedial actions at Bryant Mill Pond were
not "arbitrary assumptions" as stated in the comment. The revised loading
values were based on an explicit consideration of how each type of action
would reduce specific loading terms. Most actions (e.g., complete sediment
removal or channel realignment) would essentially result in a zero future
loading. An exception was the soil capping options, which were assumed not
to be 100 percent efficient in eliminating the PCB source from the remnant
sediment deposits. The values of 75 percent and 95 percent efficiency for
the soil and impermeable caps, which were based on information provided by
design engineers (see page 4-7 of the FS report), are considered reasonable
for purposes of the FS and are consistent with values used by NUS at many
other sites.

39. The concern expressed in this comment indicates that the information
presented in Table 5-1 has been erroneously interpreted by the reviewers.
The reduced loadings for Alternatives B, C, and D were only imposed on the
source term for Reach 1 (i.e., Bryant Mill Pond/Portage Creek). No
reduction was made on loads from the upstream Kalamazoo River, as actions
on Portage Creek will not influence the reach of the Kalamazoo River
upstream from the confluence.

40. Addressed in the responses to numerous general and specific comments.

41. Addressed in the response to General Comment No. 3.
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42. Refer to the response to Specific Comment No. 3.

43. The referenced "... major conceptual errors" in the model have been disputed
in many of the previous responses. Thus, the notion that the findings and
recommendations of the FS are summarily invalid is not substantiated.

44. The response just given for the previous comment applies is this case also. In
addition, it must be emphasized that the results of the model are but one
consideration in the overall prioritization of remedial actions. The
relationship of the model to the FS process was previously discussed in the
response to General Comment No. 6.

45. Refer to the response to Specific Comment No. 27.

46. Although the reliability of model predictions is generally limited by data
deficiencies, the underlying physical, chemical, and biological processes
affecting PCB fate and transport in the Kalamazoo River system are
adequately accounted for in the model. The mathematical framework used to
represent these processes is consistent with widely-accepted practice. An
exception is the modeling of future PCB releases to the water column if
currently dewatered remnant deposits are permanently submerged as a result
of dam reimpoundment. This process does not factor into the assessment of
most remedial actions, but is a critical consideration to the effectiveness of
a reimpoundment scenario. It is for this reason that the reliability of the
model in assessing the effectiveness of remedial actions would be particularly
suspicious if applied to the reimpoundment case.

47. Refer to the response to Specific Comment No. 37.
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Stephen F. Schuesler HAND DELIVER
Assistant Attorney General
Environmental Protection Division
720 Law Building
Lansing, Michigan 4 8 9 1 3

Re: Comments on State of Michigan Feasibility Study
of Alternatives - Kalamazoo River PCB Project

Dear Steve:
In accordance with our telephone conversation last week, we

enclose the comments of Allied Paper on the NUS 'draft report
issued in March of 1 9 8 6 on the Kalamazoo River PCB project .

Based on these comments, it is our opinion that there are
such serious flaws in the report that the conclusions relative to
the proposed management alternatives are not supportable.
Furthermore, in light of these flaws, we believe implementation
of the options suggested in the report would be unreasonable.

After carefully reviewing the NUS report, Allied Paper
remains convinced that there are ways of addressing the PCB
problem in Portage Creek that are more sound both from an
environmental point of view and from a cost point of view than
those suggested in the NUS report.

We renew our offer to sit down with you or the DNR staff and
discuss our concerns with respect to the NUS report in more
detail. We enclose two extra copies of our letter and All ied's
comments for the DNR Staff.

Yours truly,
VARNUM, RIDDERING. SCHMIDT & HOWLETT

JFD: j c / JT\n F. DeWitt
enclosure
cc: Thomas Flanagan

R. Richard Eaton



SELECTED REVIEW COMMENTS ON THE DRAFT REPORT
'Feasibility Study of Alternatives: Volume I and Appendices:Kalamazoo River PCS Project: Kalamazoo and AlleganCounties, March 1986" : NUS Corporation and MDNR

The following comments are based on an initial review of the NUS March1986 Draft Report entitled "Feasibility Study of Alternatives" (Vol. 1 andAppendix) by staff of Limno-Tech, Inc. The comments are divided betweenGeneral Comments and Specific Comments. This initial review of the modelingassessment revealed important model constraints and errors which should beaddressed prior to the formulation of any definitive conclusions. Theseissues are especially relevant to simulations and projections for Reach 1and 2 which include Portage Creek and the Kalamazoo River for 14 milesdownstream of their confluence. These comments do not exhaustively addressall relevant issues but certainly present issues which are troubling andvery important. The summary statements made in the Executive Summary wouldbe seriously altered by these prominent modeling problems. The conclusionsrelative to the proposed management alternatives are especially suspect.Similar modeling assesments using other model structures available in thepeer reviewed literature could better demonstrate model reliability andwould forecast important differences in anticipated system response tomanagement alternatives. Proper modeling of an environmental site remainsan important method of forecasting response to various managementalternatives. However, the way In which this modeling effort wasconstrained and implemented invalidates many associated conclusions. It isrecognized that this is a Draft Report and, therefore, it is hoped that manyof these comments can be rigorously addressed prior to any importantmanagement decisions.
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General Comments:

1. Bryant Pond is not modeled. This fact makes an assessment of managementalternatives compared to a No Action Scenario dependent only on conjecturevia the user's boundary assumptions and not appreciably on model k inet ics .The user's assumptions in the report are not reasonably reflective of eithera time-variable response or a steady-state response. Expectation of steady-state loads from Bryant Pond to the downstream system should approachbackground conditions and not a constant load reflective of today'sobservations. This No Action response would logically be due to burial andexport due to erosion, resuspension, etc. These model kinetics are presentin the model structure, yet they were inexplicably not applied to BryantPond. These expectations would rightfully minimize the long-termdifferences in the management alternatives and question the utility of thesteady-state approach. This present feature of the model is quiteunfortunate and makes its appl icat ion for quantitat ive, mechan i s t i cassessment of management alternatives on Bryant Pond impract ical . Theresults of the model assessments can easi ly be influenced by arbitrary andi nappropr iate boundary assumpt ions . In fact, there are a number of examplesw i th in the assessment of management alternatives where the authors choosenot to model ant ic ipated responses , but instead choose to makeunsubstant iated assumptions as model inputs . This is most evident in thetreatment of Bryant Pond and the approaches to steady-state mode l ing . Thesemanagement responses in Bryant Pond could have and should have been modeled,espec ia l ly for the No Action Scenario.

2. The Kalamazoo River upstream of Portage Creek is also not modeled. Thisprevents an assessment of Morrow Pond where fish levels are more than twicethose observed in Portage Creek. In addition, a substantial conceptualerror is made when inputlng this upstream load and flow into Reach 2.Upstream Kalamazoo River load and flow is input uniformly along the lengthof Reach 2 instead of appropriately at the head of Reach 2. This error hasa significant impact on the modeling of Reach 2. This impact is especiallyevident when a rather basic engineering analysis 1s done of the NUS NoAction Scenario. A mass balance of 126 ng/1 coming in from Portage Creek at120 m /min mixing with the upstream Kalamazoo River (13 ng/1 at 1600 m /min)would indicate an initial concentration at the beginning of Reach 2 of about20 ng/1. Field observations Indicate that complete mixing would beaccomplished within a relatively short distance of the confluence. Yet, NUSreports the average concentration "modeled" for Reach 2 to be 74 ng/1. Thisdifference 1s not due to "other kinetics" but instead to the fact that thedominant Kalamazoo River upstream flow and load 1s uniformly distributedalong the entire 23,000 meter length of Reach 2. In effect, this conceptualerror means that NUS Is "modeling" the Portage Creek "plume" with onlygradual Influence of the upstream River. This 1s a very noteworthy errorwhich substantially overestimates the Impact of Portage Creek on theKalamazoo River within Reach 2 and on the associated fish responses.



3. The ultimate criterion to judge management alternatives 1n the reportis the projected level of PCBs in resident fish. NUS properly notes thatrepresentat ive BCFs can be derived from the avai lable data and proceeds tocalculate a few segment specific BCFs. Yet, when applying the model and theBCFs to evaluate the management alternatives NUS does not use the BCF thatwould l ikewise be calculated for Portage Creek based on avai lable data.Instead, a maximum value observed in the Kalamazoo River is arbitrari lyused . The appl ication of the empirical BCFs to the problem should have beenpreceeded by a demonstration of the performance of this approach. Th i sperformance could be evaluated by comparing model predictions under noaction to present spatial observations of fish levels. This approach iss imi lar to what NUS did for the water and sediment compartment whenattempting to demonstrate model calibration. This approach woulddemonstrate that other selected BCFs are appropriate both in Portage Creekand in the far downstream reach of the river. The present poor performanceand inexact calibration of the fish PCB model would tend to overestimate theresu lt ing PCB levels in Portage Creek f ish. This is very apparent when the1985 MDNR data indicates an average PCB level of 0.8 ppm in Portage Creekcarp whi le the model would predict a value nearly ten times as h igh .

4. The approach by NUS to demonstrate model cal ibrat ion/verif icat ion ish ighly unorthodox, incompletely documented, and not very convincing of modelperformance. A number of more specific comments could be made, but ingeneral , the use of one year's worth of data to demonstrate ca l ibrat ion isnot a robust method and the concept of divid ing the year into two periods todemonstrate cal ibrat ion and then verif icat ion is inappropriate and extendsthe ut i l i ty of the data beyond reasonable l im i t s . The documentat ion of theapp l i ca t i on of the steady-state model versus the t ime-var iab le model forca l i brat ion is very poor. Other, more establ ished methods of demonstrat ing
model peformance are available and appl icable .

5. Throughout the development of the model the authors develop manycompl i cat ing kinetics to represent a whole host of processes. Yet , duringmodel appl ication many of these terms are either "zeroed out" or are shownto have minimal Influence. Since this model and its documentat ion isIntended to be used as a management tool to project reasonable expectat ionsof system response, 1t may be best to simplify the presentat ion ,interpretation, and structure of the model and report by removing these
terms.

6. The model used to evaluate management Scenarios 1s a steady-state model.This means that differences in response over time cannot be evaluated. Th i smodel restriction 1s quite unfortunate because the relative benefits ofmanagement scenarios typically require that the various responses beevaluated over time. In fact, for a substance like PCBs whose u lt imatesources have been drastical ly curtai led and whose environmental presencewil l continue to be naturally reduced, the steady-state response for a NoAction Scenario should Indicate environmental levels approaching backgroundcondit ions . The reason that NUS analysis does not Indicate this expectedresponse 1s that the "upstream areas" of Bryant and Morrow Pond are notmodeled. These areas are artificially held at constant loads that do not



model restrict ion is especial ly perplexing since the model structureincorporates the process that are operable in these "upstream" areas yet theauthors do not apply the model processes in these important areas. Becauseof this restrict ion the model projections of the No Action Scenario cannotbe taken as an accurate representation of natural system recovery.

7. Many model inputs that conceptually are area or time averaged have inputvalues which are b iased and not representative of reasonable average va lue s .This b iased input is especial ly evident in the values input for segmentspec if ic sediment PCB levels . No attempt 1s made to calculate an appropiatearea - weighted average value and sediment values within a stream reach isomitted in preference of values above the water level on the stream banks.This procedure is exacerbated by the HDNR sampling strategy which wasfocused on areas suspected of high PCBs Instead of obtaining valuesrepresentative of an entire area. The calculation of "point sed imentload ings" and associated PCB concentrations also appear to be calculated isan unorthodox and biased fashion. Insufficient attention is paid toaccurately discerning the difference in Influence from diffuse sources ofso l ids and various other sources of sol ids including resuspens ion . Inaddit ion, the PCB levels associated with these "point sediment load ings" isnot reflective of solids from an entire drainage bas in . In genera l ,demonstrat ion of model performance for simulating sol ids dynamics isinsuff ic ient and less rigorous than similar studies.

8. The March 1986 NUS report includes a number of selected summarystatements that are not clearly supported and the absence of otherconc lu s ions that a reasonable model ing analysis would make evident. Due toomi s ions and errors highlighted above in General Comments 1 and 2conc lus ions regarding model segments 1 and 2 cannot be considered reflectiveof actual expectations. Simulat ion of the No Action Scenario is especial lyconstrained and not fairly representative of response expectations. Bas i csc ient if ic insight regarding the field data 1s sometimes mis s ing . Forinstance , the overall fish levels would not indicate a highly contaminatedarea, especial ly compared with past levels and other populated inlandwaters . The average concentration of PCBs in Portage Creek Carp of 0.8 ppm1s conspicuosly not discussed or integrated in a fair representation ofpresent or future risk. The authors recommend that further study beconducted before action be taken 1n the Kalamazoo River, yet recommendact ion in Portage Creek even though the most important area was not modeledand the f ish levels are well below the study's target level. When Reach 21s properly modeled the Influence of Portage Creek on the Kalamazoo Riverwil l be substantial ly less and the Incremental benefits of variousmanagement alternatives will be less dramatic. In fact, a t ime-var iab lemodel should logical ly be required to discern the different responsesbecause over time these differences wil l become progress ively less .



Spec if i c Comments:

CommentNumber Page ( s ) Paragraph(s )
1 ES 1 -ES4 all

1 -4 1 ,2

1 -6 3 ,4

2-2

2-2 last

6
7

2-9
2- 1 1

4
1 , 2

Comment
Not clearly substant iated andtransparently slanted. Modelrestrictions and errors noted in Genera lComments Inval idate many of theseconclus ions. See comments below.
Model framework that does not IncludeBryant Pond 1s highly questionable andwill not allow for reasonable project ionsof responses to actions in this area .See General Comment No. 1
Statement that model is l imited to use asa screening tool for determining re la t iveeffectiveness of alternat ives . If so,then model will not rel iably predictactual steady-state concentrat ions andshould not be used to determine whetherspecif ic alternatives wil l ach ieve thegoal of 2 ppm in f i sh .
Averaging of sediment, data is notappropriate. Since the methodology forthe selection of sample stat ion locat ionsis not documented and does not appear tobe designed for determining arepresentative areal distr ibution of PCBsin the sediments. Manipulat ion of theavai lable sediment data is a lsoinappropriate. The sediment data shouldserve only to indicate that PCBs areof the sediments of thesedistr ibut ion is highlypresent in someareas. Thevariable.
Percentages of data that exceed 50are not necessari ly equivalent oomtopercentages of total sediment in the areathat contain PCBs in excess of 50 ppm.See comment 4.
See comment 4.
The trend analyses are Inappropr iate .See comment 4.
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Comment
Number

8
9

Paragraphs
3
3

10 2 - 15 last

11 2- 18

12

13

2 - 2 4 , 2 6 , 2 7 , Tables
3 1 , 3 2 , 3 3
2 -2 1 3

14 2-28

15 2-34 Last

Comment
See comment 7.
Drawing conc lus ions based on one samp l e1s inappropriate . Most areas of theKalamazoo River and Portage Creek aregeometrically and hydraulical ly s im i l a rto this area. There are incons i s t enc i e sin the assumptions and asse s sment s .
Listing quotes from previous reports1s not very meaningful or appropriate.Hopefully, equal effort and d i s cus s ioncould be expended on an integratedevaluat ion.
Statement that representat ive averagescannot be easi ly determined is a goodobservat ion. Ana lyses , data summar ie s ,and conc lus ions should be viewed underthis constraint .
1981 Portage Creek Carpbeen included. data should have

"Fat-Norma l i za t ion" as app l i ed is anunsubstant iated method. Supportdocumentat ion should be provided todemonstrate the mechan is t i c va l i d i ty ofapplying l inear regress ion to d i scretetemporal and spatial data sets .
Speculat ive and unsubstant iated theory.Support ing l iterature should be documen-ted. Literature ind icates that many fac-tors can influence percent fat. A stressenvironment is just one of these factors .
Based on the analys is that Morrow Pondcarp are at 2 ppm, it seems that th isarea should be included in the areasunder cons iderat ion for remedial act ion .

16 Overa l l , the analys is and d i s cu s s i on ofthe fish data was well done. Conc l u s i o n sregarding trend 1s ques t ionab le andshould be d i scussed 1n l ight ofobservat ions 1n s imi lar areas andconcurrent regulatory act ions .



CommentNumber
17
18

19
20

21

22

23

24

25

26

27

Paqe ( s ) Paragraph(s )
2-36 ,2 -38 a l l
2-38 7

2-39
3- 1

3 - 1

6
1

last

3-2

3-2 - 3-8 al l

3 - 12

3-23 - 3-28

3-26

3-27 Table

Comment
See comment 10.
Trend conclus ion for PCBs in sediment isinappropriate. See comments 4 and 11.Sampling strategy was not formulated orimplemented to support this sort ofassessment.
See comment 9.
Selection of steady-state model isquestionable. See General Comments 1 and6.
Spl i t t ing a one year sample base into twodata sets for "ca l i brat ion/ver i f i ca t ion"is very inappropriate and is not a trueverification of the model. See General
Comment 4.
See Comment 3 with respect to thelimitations of the model as a predictivetool.
The model presented has several comp lexkinetic terms that are negl ig ible withrespect to overall PCS transport in theKalamazoo River . Since the model isdesigned as * management tool, thesenegligile and complex kinetic termsshould be dropped. See General Comment
5.
See Comment 2division of thereaches.

with respect to theKalamazoo River into

Lengthy d iscuss ion of kinet ic terms thatare negligible. See comment 23.
Point sediment loadingGeneral Comment No. 7. rates. See

No support documentation has beenpresented for the resuspension activityof carp. The relative impact of thisactivity is speculation. Other approachesare feasible and worth invest igat ion.



CommentNumber Page ( s ) Paragraph ( s ) Comment
28 3 -28 The method of model ca l ibrat ion/ver if icat ion is highly unorthodox, poorlydocumented, and model performance is notconvincingly demonstrated.
29 3-28 - 3-33 Model is driven by the boundaryconditions that were assumed, not by thekinetics of the system. Therefore, goodcal ibrat ion is a g iven . The"verification" 1s not a verif icat ion inany scientific sense.
30 3 -3 1 , 3 -32 Tables The model results for reach 2 should bemuch lower. Extremely inappropr iate torepresent upstream Kalamazoo River as apoint source distributed over a 14 mi lereach (QsCp/L) . Reach 2 resultsrepresent calculat ions of the Portage

Creek "plume" and are not representat iveof actual condit ions.
31 3 -37 - 3 -45 Extremely poor way to present modelsens i t iv i ty . The figures are verydiff icult to interpret. The re l a t i ve

unimportance of a number of comp l i c t i ngterms is demonstrated.
32 3 -47 This is a much more meaningful way todemonstrate sens it iv i ty. However, thescale used should be a relative scale .What reach is this for?
33 3 -49 1 The Portage Creek loading would not havethe most impact if reach 2 were modeledcorrectly. See comment 30.
34 3 -49 3 See comment 3 with respect to modelsl imitat ion as a predictive tool .
35 3 -54 Table Reasons for not calculat ing thebioconcentratlon factor for Portage Creekare not documented. See General CommentNo. 3. Calculated Portage Creel-bioconcentration factor is 5 ,882 .



CommentNumber
36

Paqe ( s ) Paraqraph( s )
3-56 2

37 4- 1

38 4-28 , 5 -7 , 5 -8

39 5-9 Table

40 5-1-End

41 5 - 13 Table

42 5- 15 -En d All

Comment
Why 1s 45 minutes/run a constraint ?Only about fifteen runs are requiredfor appl i cat ion . Management Scenar ioscompared to a No Action alternat iverequire a t ime-variable assessment . Timeto response is a val id concept whichimpacts cost effectiveness andanticipated risks.
Overal l ,remedialdone.

the review of the avai lableaction alternatives was well

The alternative to reimpound Bryant Pondshould be included.
Documentation and calculations should beprovided to support the assumpt ion thatthe loading from Bryant Pond wil l notchange over time in the No-Act i o n SSmodel runs. The model is hence a "f ixed"model under this assumption.
The incremental reduction of loads fromBryant Pond in response to remed ia lactions are not documented and arearbitrary assumpt ions . Supportdocumentation should be provided.
For alternative B ,C, and 0, the upstreamKalamazoo River loads were decreased.This is extremely inappropriate s inceactions on Portage Creek will notinfluence upstream Kalamazoo River loads .This entire section of the report isInaccurate and inval id based on theconceptual errors d i scussed in comments2, 3, 20, 28, 29, 30, 35, and 38.
Support documentation for the BCFselected for Reach 1 1s not provided.Furthermore, estimates of PCB levels inReach 1 fish using this BCF areapproximately 10 times greater thanobserved.
Predict ingeceeds theSee comment

actual fish concentrat ionscapabi l i t ies of the model .3.



Since the summary at the end of the report is the sameas the exeutive summary, these comments apply to both.

CommentNumber
43

44

45

46

47

Page ( s )
ES-A11

ES-3

Paragraph(s ) Comments

2-4

ES-4

ES -4

ES-5 All

This entire section may be inval id s i ncethe conclusions are based on a model withmajor conceptual errors.
The recommendation is for "No-Act ion" forthe Kalamazoo River and immediate majorremedial action for Portage Creek . Inlight of the major conceptual errors inthe model, this recommendation has notbeen demonstrated to be the most cos t-effective or most reasonab le .
Support documentation isanywhere in the report fortal impact of disturbances

not prov idedthe increinen-due to carp.
Is the modelpredictingreimpoundmentalternatives?

any less re l i ab le forthe effectiveness ofthan for other

Reimpoundment of Bryant Pond should havebeen considered.


